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PREFACE 



This manual provides information to aid in the installation, 
checkout, and maintenance of the CDC® PLATO* Flexible Disk 
Subsystem. Information is provided for both on-site and tech- 
nical support use. The subsystem provides flexible disk storage 
capability to an Information Systems Terminal {IST-II and 
IST-III). 

Product number correlation for the various subsystem configura- 
tions and associated memory options is as follows: 



O 



Equipment Number 
FA501-A 

BR810-A 

FA501-B 

BR810-B 

FA501-C 

FA501-D 

XA243-A 



PT116-A 



Description 

Primary Flexible Disk Subsystem, 
60 Hz, 120 V ac. 

Secondary Flexible Disk Drive, 60 Hz, 
120 V ac. 

Primary Flexible Disk Subsysten, 
50 Hz, 220/240 V ac. 

Secondary Flexible Disk Drive, 50 Hz, 
220/240 V ac. 

Control Data 110 Primary FD Subsystem, 
60 Hz, 120 V ac. 

Control Data 110 Primary FD Subsystem, 
50 Hz, 220/240 V ac. 

Additional 16K by 8-bit RAM Option (up 
to three RAM options may be added to 
the FA501-A/B). The FA501-C/D has 64K 
RAM standard. 

Terminator assembly for 1ST parallel 
I/O channel . 



O 



Organization of this manual is divided into eight major sections; 

Section 1 - General Description 

Section 2 - Operation 

Section 3 - Installation and Checkout 

Section 4 - Theory of Operation 

Section 5 - Diagrams 

Section 6 - Maintenance 

Section 7 - Parts Data 

Section 8 - Wire Lists 
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other manuals providing reference and operator information on C 

the flexible disk subsystem, maintenance information on the 

flexible disk drive assembly, and maifttenance information on the 

1ST terminal are listed as follows. All manuals may be ordered i-u 

from: \^ 

Control Data Corporation 

Literature and Distribution Services 

308 North Dale Street 

St. Paul, Minnesota 55103 

T^^tle Publication Number 

PLATO* Flexible Disk Subsystem Operators 

Guide 62940005 

9406 Flexible Disk Drive Assembly 

Hardware Maintenance Manual 77614903 f 

Information Systems Terminal II 

Hardware Maintenance Manual (IST-II) 82100083 

Information Systems Terminal III 

Hardware Maintenance Manual (IST-III) 62940007 

Engineering Services Diagnostic Disk for 
PLATO Flexible Disk Subsystem 
Operators Manual 62940015 

Control Data 110 Microcomputer System 

Installation and Diagnostics Manual 62940024 

Control Data 110 Software Users Manual 62940025 

In addition to these publications, an instructional flexible 
disk and user's installation guide are available as follows; 

Micro Plato Instructional Flexible Disk 76773000 A 

Micro Plato User's Installation Guide 76368339 

The disk and the guide may be ordered, using an Education Order 
Form, from: 

Order Administrator 

Education Company 

8100 34th Avenue South 

P.O. Box 

Minneapolis, Minnesota 55440 
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Diagnostic disks to support CDllO and Micro Plato are available 
as follows: 

CDllO Users Diagnostic Flexible Disk 66314929 

Engineering Services Diagnostic Disk 76774999 

Control Data Corporation 

Software Development and Distribution (ARH230) 

4201 Lexington Avenue North 

Arden Hills, Minnesota 55112 

Or telephone: 



Gerald J. Ferber, ARH230, 
Software Distribution 

Phone 612-482-3744 
Control Net 235-3747 



The 1ST II and the 1ST III have been approved by the Federal 
Communications Commission (FCC) as not being harmful to the 
telephone network when connected directly to the telephone 
lines. Instructions for fully complying with Part 68, FCC Docket 
19528 can be found in the Site and Support manuals that accompany 
the particular terminal being used. 
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Should difficulties be encountered in 
installing, testing, or running this 
equipment, you may obtain assistance by 
contacting your CDC sales representative 
for the telephone number applicable to your 
installation. After obtaining the number, 
write it here for future reference: 

TELEPHONE NUMBER 
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GENERAL DESCRIPTION 
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This section provides a general description of the PLATO Flexi- 
ble Disk Subsystem (PFDS) configuration including the related 
equipment specifications. The PFDS is a Z80 microprocessor- 
based programmable storage subsystem that is intended for use by 
an Information Systems Terminal. The subsystem interfaces with 
the terminal via the, PLATO parallel I/O channel. Refer to 
figure 1-1 for an exterior view of the subsystem. 



O 
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Figure 1-1. PLATO Flexible Disk Subsystem 



SUBSYSTEM CONFIGURATION 



to 



The PFDS is configured as two basic versions: 

• Primary Flexible Disk Subsystem 

• Secondary Flexible Disk Drive 
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Each version is available as either a 60-Hz or 50-Hz product/ 
equipment. Re£er to the preface for product/equijanent number 
correlation. 

The subsystem can consist of a single primary unit or a primary 
unit and one secondary unit. The two units (primary and 
secondary) are interfaced by attaching the signal lines of both 
9406 Disk Drives together via a 50-pin interconnecting I/O 
cable. The net effect is that the controller logic board of the 
primary unit is interfaced to both 9406 Disk Drives connected in 
parallel as shown in figure 1-2. 



PRIMARY FLEXIBLE DISK SUBSYSTEM 

The Primary Flexible Disk Subsystem contains a CDC 9406 Flexible 
Disk Drive, a 50-Hz or 60-Hz ac power entry panel, a mother- 
board backplane, a dc power supply, and a Z80-based controller 
logic board. 



CONTROL DATA 110 PRIMARY FLEXIBLE DISK SUBSYSTEM 

The Control Data 110 Primary Flexible Disk Subsystem contains a /t ^ 
CDC 9406 Flexible Disk Drive, a 50-Hz or 60-Hz ac power entry ^J 
panel, a mother-board backplane, a dc power supply, and a 
Z80-based controller logic board with 64K of RAM. 



SECONDARY FLEXIBLE DISK DRIVE 

The Secondary Flexible Disk Drive is identical to a primary unit 
except that the Z80-based controller logic board is removed. 



RAM EXPANSION FEATURE 

The standard subsystem random-access memory consists of 16K 
8-bit words in the FA501-A/B. The RAM size may be expanded to a 
total of 64K 8-bit words in 16K-word increments. Each 16K RAM 
option consists of eight 16-pin integrated circuits (ICs). IC 
sockets are provided on the controller logic board for installa- 
tion of the RAM chips. The FA501-C/D has 64K as standard. 
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MEDIA 

The recommended media for use in the subsystem is a good commer- 
cial flexible disk (double-sided, double-density). These flexi- 
ble disks have the following characteristics: 

• Index - 1 

• Sectors - Programmable 

• Cylinders - 77 

• Tracks per cylinder - 1 for single-sided disk, 2 for 
double-sided disk. 

• Surfaces - 2 

• Tracks per inch 48 

• Bits per inch - 6816 double density 



C 



50-Hi,2ZO/240-VAC 
OR 
60-Hi,IZ0-VAC 
LINE VOLTAGE 



50-Hz, 220/240-VAC 
OH 
60-Hz, 120-V AC 
LINE VOLTAGE 



AC 
ENTRY 
PANEL 



120 V AC 



•*■ 



POWER 
SUPPLY 



DC 

VOLTAGES 







FAN 



9406 
FLEXIBLE 
DISK DRIVE 



DC 
VOLTAGES 



77 



<z 



280- BASED 

LOGIC 
CONTROLLER 

BOARD 



IC 



IX 



+5 VOLTS 



PRIMARY FLEXIBLE 
DISK SUBSYSTEM 



TERMINATOR 
OR CABLE 
TO ANOTHER 
DEVICE* 



^ 



SHIELDED 

9406 

SIGNAL 

CABLE 



\ 



L^ 



J 1. ^ 

IP ^ CABLE 

HFB TO THE 1ST 



C: 



AC 
ENTRY 
PANEL 



120 V AC 



*•• 



9406 
FLEXIBLE 
DISK DRIVE 



<> 



DC 
VOLTAGES 



FAN 



POWER 
SUPPLY 



DC 
VOLTAGES 



, fMfSS/NG) 
I Z80- BASED 
H LOGIC 

I CONTROLLER 
I BOARD 



LT 



+5 VOLTS 



SECONDARY FLEXIBLE 
DfSK DRIVE 



o 



*The other device could be another Primary Flexible Disk 
Subsystem, Graphic Printer, etc, 
**These connectors are not used. 

Figure 1-2. PFDS Primary and Secondary Unit Details 
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EQUIPMENT SPECIFICATIONS 



Equipment specifications for the subsystem are listed in table 1-1. Q 



TABLE 1-1. EQUIPMENT SPECIFICATIONS 



CHARACTERISTIC 



Dimensions: 
Height 
Width 
Depth 



Weight: 
FA501-A/C {60-Hz primary) 
FA501-B/D (60-Hz primary) 
BR810-A (60-Hz secondary) 
BR810-B (50-H2 secondary) 



Power Requirements 
(Nominal) 
FA501-A/C 
FA501-B/D 

BR810-A 

BR810-B 



Temperature : 
Operating 
Nonoperating 
Change/h 



Relative Humidity) 
Operating 
Nonoperating 
Change/h 



Operating Altitude: 
Heat Dissipation (Air) 



SPECIFICATION 



202.85 mm (7,99 in) 
381 mm (14.99 in) 
502.5 mm (19.78 in) 



16.78 kg (37 lb) maximum 
20.19 kg (44.51 lb) maximum 
16.33 kg (36 lb) maximum 
19.73 kg (43.5 lb) maximum 



120 V ac, 60 Hz, 1.4 A, 0.18 kW maximum 
220/240 V ac, 50 Hz, 0.8 A, 0.19 kW 

max imum 
120 V ac, 60 Hz, 1.2 A, 0.16 kW 

maximum 
220/240 V ac, 50 Hz, 0.68 A, 0.16 kW 

maximum 






lO'C to 32*C (50''F to 90»F) 
-34«C to 66''C (-30"F to 150**F) 
6.7°C (12*F) 



10% to 80% 
5% to 95% 
10% 



3000 m (9850 ft) maximum 



555 Btu/h (161.3 W) maximum, fan cooled 



a 
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TABLE 1-1. EQUIPMENT SPECIFICATIONS (CONTD) 
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CHARACTERISTIC 


SPECIFICATION 


Disk Storage Capacity:* 
Bytes/Track 
Bytes/Cylinder** 
Bytes/Surface 
Bytes/Disk** 
Bits/Byte 


Double Density 

10 416 

20 832 

802 032 

1 604 064 

8 


Transfer Rate:* 


Double Density 
500 k b/s 
62.5 bytes/s 


Seek Time: 


3 ms 


Head Stabilization Time: 


20 ms 


Head Load Time: 


40 ms 


Disk Rotation: 


360 r/min +3.5% 


Latency; 
Maximum 
Average 


166.7 ms 
83.3 ms 


Recording Method: 


Modified Frequency Modulation (MFM) 


♦Storage capacity and data transfer rates are a function of 
the formatting used on the disk and the programming of the 
controller. 

**Applies to double-sided disk only. 
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OPERATION 



This section describes the controls and indicators of the flexi- 
ble disk subsystem. Locations are shown in figure 2-1. Refer 
to the Micro Plato user's installation guide and Micro Plato 
instructional flexible disk or the Control Data 110 Microcom- 
puter System User Installation and Diagnostics Manual for 
information on associated operating programs (see preface for 
publication/part numbers). 



POWER SUPPLY 
LED INDICATORS 



DEVICE ADDRESS 
STRAP/SWITCH 



DIAGNOSTIC CONTROL 
SWITCHES 



o 




VOLTAGE SELECT 
SWITCH 



VOLTACe AOJUSTMENT 
POTENTIOMETERS 



MASTER RESET 
SWITCH 

CONTROLLER BOARD 
LEO INDICATORS 



POWER ON/OFF SWITCH/ 
CIRCUIT BREAKER 
(LATE VERSIONl 



POWER SWITCH 
(EARLY VERSION) 



Figure 2-1. Control and Indicator Locations 



VOLTAGE SELECT SWITCH 



The voltage select switch is present on 220/240-V, 50-Hz units 
only. The switch is located on the bottom of the cabinet and 
selects taps on the transformer primary winding to match the 
input site voltage available. A metal plug covers the access 
hole . 



m 



POWER ON/OFF SWITCH/CIRCUIT BREAKER 

Two versions of the Power On/Off switch/circuit breaker exist. 
Early units have the switch/circuit breaker mounted toward the 
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rear of the unit with a connecting rod attached to a push/pull 
control knob at the front of the unit. Power is applied by 
pulling the knob forward and power is removed by pressing the 
knob in. Later units have a rocker switch/circuit breaker 
mounted on the front of the unit. 



A power application initializes all internal control logic 
circuits, and if bit 27 of the diagnostic control switches is 
down, initiates the self-test diagnostics. 

The circuit breaker provides necessary overload protection for 
the subsystem. 

DEVICE ADDRESS STRAP (PRIMARY UNITS ONLY) 

The subsystem device address is wired to position 7 by the 
device address strap at the front of the controller board. In 
early units the subsystem device address is established by a 
10-position binary-coded-decimal rotary switch at the front of 
the controller board. 



MASTER RESET SWITCH (PRIMARY UNITS ONLY) d"^) 

Pressing the Master Reset switch reinitializes the operating 
program. Holding the switch pressed more than three seconds, 
reinitiates the self-test diagnostics (if selected), and reloads 
the operating program into RAM memory. The operating program is 
loaded from the flexible disk if available. If a flexible disk 
is not present, the flexible disk subsystem trys to load from 
the PLATO system. 



DIAGNOSTIC CONTROL SWITCHES (PRIMARY UNITS ONLY) 

There are eight switches on the front of the controller board 
that provide manual control of the program and self- test 
diagnostics. Diagnostic test descriptions are provided in 
section 6. Control functions selected by these switches are as 
follows: 



O 
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SWITCH 20 - Not used 



SWITCH 2l 



•Up - Allows result of detailed memory test to be 
displayed in LEDs per switch 22 setting. 

• Down - Bypasses displaying result of detailed memory test 
selected by switch 2^, 



SWITCH 22 



Up - Allows failing roCTiory IC within a RAM bank to be 
displayed in LEDs. Switch 2l must be in up position to 
view this display. Also note that for subsystems having 
more than 16K of RAM, failing memory bank must first be 
determined by having switch 22 down. 

Down - Allows failing memory bank to be displayed in 
LEDs. Switch 2l must be in up position to view this 
display. 



c 



SWITCH 23 

• Up - Bypasses test 7 {write/ read on disk) of diagnostics. 

• Down - Enables execution of diagnostic test 7. 



SWITCH 24 and 25 

These switches define what banks of RAM are installed 



Switch 25 

Down 
Down 
Up 
up 



Switch 2^ 

Down 

Up 

Down 

up 



RAM BANKS 
AVAILABLE 

1 (16K) 
1, 2 (32K) 
1, 2, 3 (48K) 
0, Ir 2, 3 (64K) 



ADDRESS 


RANGE 


(HEX) 


4000 - 


7FFF 


4000 - 


BFFF 


4000 - 


FFPF 


0000 - 


FFFF 



o 



All FA501-C/D units have 64K RAM; both switches 2^ and 25 
roust be up. 
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SWITCH 26 

• Up - Allows looping on diagnostic tests. ^ 

• Down - Does not loop on diagnostics. 

SWITCH 27 

• Up - Bypasses diagnostic test execution. 

• Down - Enables execution of the diagnostics except when 
switch 20 is up. 

LED INDICATORS 

Primary units have four red LED indicators on the controller 
board that are visable through holes in the front panel. The 
LEDs are used by the self-test diagnostics to indicate detected 
errors. LED 23 (leftmost) indicates a diagnostic error and 
LEDs 20 through 22 identify the failing memory bank or IC as 
determined by the settings of switch 20, 2l, 22, and 27 
of the diagnostic control switches.* At successful completion 
of the diagnostics, LED 20 is assigned as the power-on 
indicator. These LEDs are also user programmable.** 



Both primary and secondary units have four red voltage LEDs on 

the power supply PC board. The front panel must be removed to 
view the indicators. These LEDs indicate presence of +24 V, +12 

V, +5 V, and -5 V at the power supply outputs. Note that a lit 

LED does not conclusively indicate that the correct voltage is 
present, only that there is sufficient voltage to bias the 
device on. 



Two adjustment potentiometers are also on the power supply PC 
board. These provide for adjusting the +24-V and + 5 -V power 
supply outputs. 



LEDs 20 through 22 define which test section has failed. 
If diagnostic control switch 2l is up and there is a memory 
error, then LEDs 20 through 22 identify the failing memory 
bank or IC depending on setting of switch 22. 

**After completion of the self-test diagnostics, the operating 
system uses LED 23 as an Error indicator, LED 22 as a Read 
indicator, LED 2l as a Write indicator, and LED 20 as a 
Power-on indicator. 
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INSTALLATION AND CHECKOUT 
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This section provides information on packaging, installation, 
and checkout of the flexible disk subsystem. 

CAUTION 

Control Data 110 Terminal Subsystem 
users must use installation, check- 
out, and diagnostics procedures 
described in Control Data 110 Micro- 
computer System User Installation 
and Diagnostics Manual. 



CAUTION 

Observe MOS circuit handling precau- 
tions (described in section 6 of 
this manual) when handling or pack- 
aging the controller board. 



PACKAGING 



o 



The flexible disk subsystem is packaged for shipnent using 
foam-in-place chemicals (figure 3-1). If the subsystem is to be 
reshipped it must be packaged as it was originally received from 
the factory. Use the existing packing materials or if not 
available, order new packing materials from CDC Corporate 
Traffic. Request pre-formed packing materials for the 
FA501/BR810 per packing instructions 41039800. Packaging 
materials may be obtained from: 

Control Data Corporation 

Corporate Traffic 

8100 34th Avenue South 

Minneapolis, Minnesota 55440 

When returning other assemblies for repair, use the packaging 
material that the spared assembly was shipped in. 

NOTE 

When shipping any disk drive be sure 
to insert the cardboard head-protect 
flexible disk into the drive unit. 
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INSTALLATION 

Vlit ^^^s^ct ion provides information for installing the flexible ^ 
disk subsystem (primary and secondary units) and for field 
installation of the RAM options if applicable to the primary 

NOTE 

Selective FCO CD14283 must be in- 
stalled if the disk is to be used on 
an IST-II with a serial number below 
3000. This FCO provides a new ROM 
with a disk loader. The part number 
for FCO CD14283 is 66202932. 



o 
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PACKING MATERIAL 



FLEXIBLE DISK 
SUBSYSTEM 



PACKING MATERIAL 



CONTAINER 
(CDC 41037502) 



o 



Figure 3-1. Flexible Disk Subsystem Packaging 



SUBSYSTEM INSTALLATION 



Install the flexible disk subsystem per the following. 
Procedure numbers used in the steps refer to specific procedures 
contained in section 6B of this manual. 

1. Unpackage subsystem (refer to figure 3-1), and move to 
desired location. Remove cardboard head-protective 
flexible disk from drive unit and store with subsystem 
packaging materials. Note that secondary unit may be 
stacked on top of primary unit or primary unit may be 
stacked on top of secondary unit or units may be placed 
side-by-side if desired. 

2. Inspect for any shipping damage. 

3. For 50-Hz units, verify that Voltage Select switch 
(bottom of cabinet, metal plug covers access hole) is set 
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correctly to match site ac primary input voltage as 
follows: 



Switch Position 



Voltage Range 



120 


V 


Not Used 




220 


V 


191 


V 


to 


235 


V 


240 


V 


208 


V 


to 


257 


V 



c 
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NOTE 

Cover unused voltage designation on 
ID plate (figure 3-4) with black 
tape. 

4. This step applies to primary flexible disk units only. 
Remove front panel of unit (procedure 3) and locate 
switches at front of controller board (figure 3-2). 

• Check that device address strap is wired to address 7 
as in figure 6B-4. (Set device address switch to 
address 7 if unit has .switch.) 

• Set Diagnostic Control Switches as follows j 

Switch 20 - Not used 

Switch 2l - Down (bypasses displaying result of 
detailed memory test selected by 
switch 22 ) . 

NOTE 

Switch 2l must be down to display 
the failing test number in the LEDs. 
If a test 1 (memory test) failure is 
detected, place switch 2l up to 
display the specific memory bank or IC 
failure as selected by switch 22. 

Switch 22 - Down (allows failing memory bank to be 
displayed in LEDs). 

Switch 23 - Up (disables running test 7 of resident 
diagnostics). 

Switch 24 and 25 - For FA501-C/D set both switches 

up. For FA501-A/B set to RAM memory 
size available as follows (each 
XA243-A option adds 16K of RAM): 



Switch 2 5 
Down 
Down 
Up 
Up 



Switch 2 4 
Down 
Up 
Down 
Up 



RAM Size 
16K (Standard) 
32K (Option) 
48K (Option) 
64K (Option) 
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Switch 26 - Down (does not loop on diagnostics} . 
Switch 2f - Down (enables running diagnostic tests) 



O 



NOTE. FLEXIBLE DISK DRIVE 
ASSEMBLY REMOVED 
FOR CLARITY. 




EARLY MODELS 

HAVE DEVICE 

ADDRESS SWITCH 



0S«»7-2 




DEVICE ADDRESS 
STRAP/SWITCH 



20K SINGLE DENSITY POTENTIOMETER 
(FACTORY ADJ. ONLY) 

lOK DOUBLE DENSITY POTENTIOMETER 
{FACTORY ADJ. ONLY) 



ERROR • 

READ- 
WRITE- 

Mtf^ER RESET 
PUSH BUTTON 



-POWER ON ^^ 



Figure 3-2, Controller Board Switches and Indicators 



5. Refer to figure 3-3 and install I/O cable and terminator 
assembly per the following as applicable: 



NOTE 

A Standard 25-pin RS-232-C compatible 
cable CANNOT be substituted for the 
specified I/O cable. 



Primary flexible disk unit - If there are no other 
devices attached to 1ST parallel interface channel, 
connect 25-pin I/O cable (CDC 61408865) from parallel 
interface channel of 1ST terminal to either 25-pin I/O 
connector at rear of flexible disk unit. Connect 
terminator assembly (type FT116-A) to other 25-pin I/O 
connector of drive unit. Tighten retaining screws to 
hold cable connectors in place. 



6 
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If other devices are already attached to 1ST parallel 
interface channel, remove terminator assembly from 
last device on channel and connect 25-pin l/O cable 
(CDC 61408865) between last device and either 25-pin 
connector at rear of flexible disk unit. Install the 
terminator assembly to other I/O connector of drive 
unit. Tighten retaining screws to hold cable 
connectors in place. 



Secondary flexible disk unit - Connect 50-pin l/O 
cable (CDC 61408976) between 50-pin connectors of 
primary and secondary flexible disk units. Note that 
25-pin I/O connectors are not used on secondary unit. 

Verify that no flexible disk is installed in drive 
unit ( s ) . 



AC POWER 
INPUT 



SECONDARY 
UNIT 






PRIMARY 
UNIT 




AC POWER 
INPUT 



SECONDARY 
50-PIN SIGNAL 
CABLE 61408976 



25-PIN CONNECTORS 
(NOT USED) 

I/O IN 
25- PIN I/O 
CABLE 6)406865 
TO iST TERMINAL 
PARALLEL INTERFACE 

I/O OUT 

FTII6-A TERMINATOR 
OR I/O CABLE TO 
ANOTHER DEVICE 



Figure 3-3. l/O Cable and Terminator Installation 

6. Connect ac power cord to rear of unit, check that power 
on/off switch is in off position and plug ac line cord 
into site outlet. 



WARNING 



o 



Applying improper voltage to the 
flexible disk subsystem can damage 
components. Read label on back of 
unit for proper voltage and 
frequency. 
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RAM OPTION INSTALLATION (Applies to FA501-A/B Only) 



Perform the following steps to install a 16K by 8-bit RAM option 
(XA243-A) . Up to three RAM options can be installed in a 
primary unit to expand the memory size to a total of 64K 8-bit 
words. Observe MOS circuit handling precautions described in 
section 6 when installing RAM ICs. 



O 



1. Remove controller board from unit. 

2. Install RAM ICs in existing socXets on controller board 
as follows: 

• First RAM option in locations CI, C2A, C2B^ C3, C4A, 
C4B, C5, and C6. 

• Second RAM option in locations Dl, D2A, D2B, D3, D4A, 
D4B, D5, and D6. 

« Third RAM option in locations Al, A2A, A2B, A3, A4A, 
A4B, A5, and A6. 

3. Set Diagnostic Controls Switches 24 and 25 to total 

RAM size available (see step 4 of Subsystem Installation 
for required switch settings ) . 

4. Reinstall controller board in unit. 



5. Afix PCO log and equipment identification tag to rear of 
unit as shown in figure 3-4. 






APPROXIMATELY 3.25 in 



ADDITIONAL OPTION 
FCO LOGS 



XA 243-A FCO LOG 

EXISTING ID TAG 




03B99 



EXISTING 
FCO LOG 



XA243-AJ 
ID TAG 



ADDITIONAL OPTION 
10 TAGS 







FCO LOG 








ESUIP. IDENT NO. 




t/H 




FCO NO 0«T£ 






















i 



I CUT AND 
DISCARD 

I THIS 
PORTION 



I 'I 

L.._..J_[ 



Figure 3-4. RAM Option FCO Log and ID Tag Placement 
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CHECKOUT 



Perforin the following steps to checkout the operational 
capability of the flexible disk subsystem including any 
installed options . If any problems are encountered , refer to 
the SAM listings in section 6A for corrective action. 



Cf 



1, Apply power to disk subsystem (procedure 1) and verify 
that four LEDs on power supply are lit (figure 3-5). 

2. Observe four LEDS at front of controller board (fig- 
ure 3-2). Immediately after turning power on (at start 
of diagnostic test execution) all four LEDs are turned on 
for a short period of time as an LED test. As the 
self-test diagnostic executes, the lower three LEDs 
indicate which test is in process. LED 23 lit 
indicates a diagnostic test error. Note that with no 
flexible disk installed, LEDs 20, 2I, and 22 should 

be lit and LED 23 should be unlit indicating that 
diagnostic is at test 7 but drive is not ready. 



+5 V ADJUSTMENT 

+5 VINDICATOR LEO 
+I2V INDICATOR LEO 
-5 V INDICATOR LEO 




NOTE: FLEXIBLE DISK DRIVE 
ASSEMBLY REMOVED 
FOR CLARITY. 



fC3- 



+24 V ADJUSTMENT 
+24 V INDICATOR LED 



03894-3 




Figure 3-5. Power Supply Voltage Indicators 
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3. Install Micro Plato instructional flexible disk (CDC part 
number 76773000 A) in drive unit (procedure 2). This 
initiates write/read checks of test 7 (last resident 
diagnostic test). Upon successful completion, LED 20 €\ 
remains lit and functions as a power-on indicator. 

4. Remove Micro Plato instructional flexible disk from drive 
unit. 

5. Verify that power is applied to last peripheral device 
connected to parallel interface channel. Note that last 
device must be powered on for correct operation of 
parallel interface channel as this device provides +5 
volts to terminator. 

6. Load and execute DIAG Flexible Disk Diagnostics from 1ST 
terminal as follows: 



NOTE 

For FA501-A/B terminals, the DIAG 
Flexible Disk Diagnostics only work 
with terminals having a 16K memory 
option. 



NOTE 



There are two modes of operation in (^ 

the flexible disk subsystem that 
allow the terminal to load informa- 
tion into subsystem memory. One 
mode is via DMA operations and the 
other mode is via interrupt rou- 
tines. Both operating modes are 
tested by the DIAG Flexible Disk 
Diagnostics. 

For terminal log- in or diagnostic 
loading problems, refer to the 
applicable terminal hardware mainte- 
nance manual (see preface for publi- 
cation number) . 



a. Log into PLATO system by use of procedures outlined in 
Information System Terminals II and III manuals (see 
Preface for publication numbers) . 

b. Select the Flexible Disk Diagnostic found under DIAG. 

c. Follow the DIAG instructions for test desired. 
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7. After successful completion of preceding tests, check 
that all diagnostic control switches on controller board 
are set as required and reinstall front panel of unit 
(procedure 3). If Micro Plato instructional flexible 
disk (CDC part number 76773000 A) is being used, 
additional testing can be performed through use of stored 
programs on this disk. Refer to Micro Plato User's 
Installation Guide for test information (see preface for 
publication number). 



o 
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THEORY OF OPERATION 



This section provides a functional description of the five major 
elements of the flexible disk subsystem: 

• AC Power Entry Panel 

• Power Supply 

• Backplane 

• Flexible Disk Drive (FDD) Assembly 

• Controller Board (Primary Units Only) 

Also provided are the connector pin assignments for the external 
parallel I/O channel and secondary flexible disk unit 
interfaces, and the connector pin assignments for the internal 
signals of the flexible disk subsystem. 

Refer to figure 4-1 for location of the major elements within 
the subsystem and to figure 4-2 for a block diagram of the 
subsystem configuration. 



O 



o 



BACKPLANE 



FLEXIBLE DISK 
DRIVE ASSEMBLY 



CONTROLLER BOARD 
{PRIMARY UNITS ONLY) 



NOTE: COVER AND FRONT 
PANEL REMOVED 
FOR CLARITY. 




POWER 
SUPPLY 



AC POWER 
ENTRY PANEL 



OSS 27- I 
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Figure 4-1. Major Elements of Subsystem 
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SERIAL 

COMMUNICATION 

LINE 



AC 
POWER 



AC 
POWER 



i 



60-Hz 663093 
50-Hz 663093 



1ST 
TERMINAL 



PARALLEL I/O 



AC 
POWER 



1 



SECONDARY 
DISK DRIVE 



9406 
I/O 



1--- 



LINE FILTER 
AC CONTROL 



50-Hi 

AC ENTRY 

MODEL ONLY 



STEPDOWN 
TRANSFORMER 



120 VAC 
NOMINAL 



BACKPLANE 



9406 
DISK DRIVE 



AC/DC 
POWER 



CONTROL 
LOGIC 




POWER SUPPLY 

±5V+24V +12 V 

LINE CLOCK 



Figure 4-2. Subsystem Block Diagram 
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AC POWER ENTRY PANEL 



The ac power entry panel contains an RFI line filter and a 
detachable ac power cord. A separate ac power entry panel is 
used for the 60-Hz and 50-Hz equipments. The 50-Hz panel also 
contains a step-down transformer and a 220/240-volt selector 
switch. Early versions of both the 60-Hz and 50-Hz panels 
contained the primary power circuit breaker. Later versions 
have the circuit breaker mounted at the front of the unit. 



POWER SUPPLY 



The power supply is a switching supply contained on a single PC 
card. Input voltage is 120 V ac nominal. The 50-Hz units 
require an external step-down transformer (provided by the 
50-Hz ac entry panel) to lower the 220-V/240-V ac input voltage 
to 120 V. The power supply provides the following nominal dc 
output voltages and full-load currents: 



O 
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• +12 V at 0.45 A 

• -5 V at 0.1 A 

• +5 V at 5 A 

• +24 V at 2 A 

The power supply is divided into two basic sections, a +24-V 
section, and a logic voltage section for the +12-V, +5-V, and 
-5-V output voltages. All dc outputs have over-current 
protection and are not damaged by short circuits. The +5-V 
output has an over-voltage sensing circuit that shuts off all 
outputs when the +5-V output rises between +5.5 V to +6.0 V. No 
other outputs have over-voltage protection. 

The input ac line voltage is full-wave rectified and is chopped 
at a high-frequency rate (25 to 40 kHz) through the primary of 
( the input transformer by a switching transistor. The trans- 

former steps down the high-frequency ac to the secondary wind- 
ings. These ac voltages are then rectified and filtered to 
provided the various power supply outputs. 

Voltage control is performed in each power supply section by a 
regulator IC that compares a sample of the output voltage to an 
internal reference voltage. A resulting error difference is 
used to control the conduction time of a switching transistor 
through an optical coupler. Only the +24-V and +5-V output 
voltages are sensed to control the switching transistor pulse 
width in their respective power supply section. All other 
outputs have 3-pin IC regulators to regulate their output 
voltages. 

The power supply contains four red board-edge LEDs that indicate 
the presence of the +24-V, +12-V, +5-V, and -5-V outputs. Two 
adjustment potentiometers are also provided for adjusting the 
+24-V and +5-V outputs. Test points on the board edge of the 
controller board are to be used when performing the +5-V align- 
ment procedure. The +12-V, +5-V, and -5-V test points are 
available on the controller board edge. 



BACKPLANE 

A printed-circuit mother-board backplane provides the internal 
signal and power connections for the various modules of the disk 
subsystem and provides the external I/O channel interface 
connections. 



t} 
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FLEXIBLE DISK DRIVE (FDD) ASSEMBLY 

The flexible disk drive (FDD) assembly is a random-access, ' g^ 

data-storage device that writes and reads data from a rotating \M 
flexible disk. All input/output data and control operations are 
performed under microprocessor control from the controller 
board. The basic function of the drive assembly is to indicate 
to the controller when it is ready for operation, and respond to 
controller commands to: 

• Receive and generate control signals 

• Position the read/write heads to selected tracks 

• Write or read data on the flexible disk when selected 

Signals received and transmitted by the FDD are shown in 
figure 4-3. All signals received by the FDD are gated with Unit 
Select so that no stepping, reading, or writing can be performed 
on an unselected FDD. Also, all signals generated within the 
FDD, except the Ready signal, are gated with Unit Select so that 
no signals can be transmitted from an unselected FDD. 

Controller Step and Direction commands initiate a track-seek 

operation on a selected FDD. The FDD transmits Index pulses as 

long as it selected. The selected FDD also transmits a Track 00 

signal to the controller whenever the read/write heads are at /i^a 

Track 00. W> 

Positioning of the carriage-mounted read /write heads is 
accomplished by a band-driven stepper motor. Each step command 
increments the stepper motor which moves the band. The band 
increments the read/write heads one track position for each step 
command . 

During a write operation, the selected FDD receives Head Select, 
Write Enable, Write Data, and Low Current (Track 43 or greater) 
signals. If a write fault occurs, a Write Fault signal is 
transmitted to the controller. During a read operation, the 
selected FDD receives a Head-Load command. The Write Enable 
line remains high thereby specifying a read operation and the 
FDD transmits Composite Read Data signals to the controller. 

A read or write operation begins by placing the read/write heads 
in contact with the flexible disk with a Head-Load command at 
the desired track. To write on the disk, a Write Enable is sent 
by the controller to condition the write logic. The write 
current then in the head reverses polarity synchronously with 
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the low-to-high transitions of the Write-Data pulses .from the 
controller. The current reversals cause magnetic flux reversals 
on the desired disk track. Erasure of previously recorded data 
is simultaneously accomplished during the writing operation in 
addition to a delayed-tunnel erase, which ensures disk 
interchangeab il ity . 
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Figure 4-3. Drive Assembly Functional Block Diagram 
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Ito read from the flexible disk, magnetized bits in the format of 

the pre-recorded data are sensed by the read/write heads. This 

signal is amplified, digitized, and transmitted to the 
controller. 

Refer to the 9406 Flexible Disk Drive Assembly Hardware Mainte- 
nance manual for additional information (see preface for publi- 
cation number) . 



CONTROLLER BOARD (PRIMARY UNITS ONLY) 

The controller board is present only in the primary units. A 
single controller board provides control and directs all 
operations of both a primary and optional secondary unit. This 
is accomplished by interfacing the controller board to both 9406 
Disk Drive assemblies (primary and secondary) connected in 
parallel via an external 50 -pin signal cable. 

Large-scale integrated circuits (LSI) are used in all major 
areas of the controller's operation, ©lis includes: 

• A Z80A microprocessor clocked at 4 MHz. 

• A 9517A-4 direct-memory-access (DMA) controller. 

• A 1791A-02 flexible-disk controller (FDC). 

• Two 2716 (2K by 8-bit) eraseable programmable read-only 
memory s (EPROM) . 

• A Z80 Counter/timer circuit (CTC) . 

• A 951 9A interrupt controller. 

• 16K by 8-bit bytes of random access memory (RAM). IC 
sockets are available for expansion to 64K by 8-bits for 
the FA501-A/B. 

• 64K by 8-bit bytes of random access memory (RAM) for the 
PA501-C/D. 

• Three 74LS374 8-bit data latches for I/O data, status, 
and commands . 

The controller board also includes eight switches that can be 
read by the microprocessor for control and option-available 
information, a device address strap for the PLATO parallel I/O 
channel, a master reset switch that provides its status to the 
control program, and four LEDs that provide visual status 
indications . 

A detailed block diagram of the controller board is shown in 
figure 4-4. The following paragraphs describe the major logic 
circuits. Refer to the applicable vendor manuals for details of 
operation as required. 
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Z80A MICROPROCESSOR 

A Z80A microprocessor is used as the major control element of 1^ 
the module. The Z80 provides three major buses (16-bit address 
bus, 8-bit bi-directional data bus, 13-line control bus); 158 
different instructions; 208 bits of read/write memory; two sets 
of data, control, and address registers; an arithmetic and logic 
unit (ALU); and necessary instruction decode and control logic. 

As each instruction is read from memory, it is placed in an 
instruction register and decoded. The internal control logic 
performs this function and then generates all the necessary 
control signals to read/write data from or to the registers, 
controls the ALU, and provides all required external control 
signals. 

All instructions are executed by stepping through a specific 
series of basic control operations applicable to a given 
instruction. 

Each basic control operation - such as OP code fetch, memory 

read, memory write, etc. - takes from three to six clock periods 

to complete and may be lengthened to synchronize the CPU to the 

speed of external devices. The additional clock periods are 

termed wait states and increase the total instruction execution /^ 

time accordingly. The CPU examines the Wait line during T2 (and "^ 

every subsequent TW) of each machine cycle and adds in a wait 

state of one clock period if the Wait signal is active. 

Accessing RAM memory on the controller board does not require 
any addition of wait states. The EPROM memory, used only for 
the initial power-on diagnostics and autoload, requires the 
addition of one wait state for each memory reference. The 1791A 
flexible disk controller requires one wait state for each 
reference made to it by the Z80. The Write Fault Reset to the 
9406 Flexible Disk Drive assembly requires one wait state. 



9517A-4 DIRECT-MEMORY- ACCESS (DMA) CONTROLLER 

The 9517A-4 direct-memory-access (DMA) controller is a periph- 
eral interface IC that allows direct memory access to the sub- 
system RAM. Four independent DMA channels are provided. Each 
channel is designed to enable an external device to transfer 
information to or from the subsystem memory. In the flexible 
disk subsystem design, however, only three channels are wired 
for external device use. Channels 1 and 3 are both used by the 
1791 flexible disk controller IC, and channel 2 is used by the 'gy, 
PLATO parallel I/O channel. Channel is not used. Ij^ 
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( 

^ separate internal registers are provided in each channel for 

mode control, current address, base address, current word count, 
and base word count. 
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1791A-02 FLEXIBLE DISK CONTROLLER (FDC) 

The 1791A-02 flexible disk controller (FDC) performs the func- 
tions of a flexible disk formatter and controller in a single 
integrated circuit. The FDC controls both single-density and 
double-density formatting. The FDC provides a 16-bit cyclic 
redundancy check (CRC) with the polynominal; G(X) = Xl6 + 
Xl2 4. x5 + 1. The IC is designed for bidirectional one's- 
complemented data transfers. Therefore, all commands sent to 
the FDC, and status read from the FDC, must be transmitted and 
received by the Z80 as one's-complemented data. Data is comple- 
mented when written on the flexible disk and complemented when 
read off the flexible disk. Therefore, true data written to the 
FDC is also read from the FDC as true data. 

It is possible to read and write to/from the FDC on a byte-by- 
byte basis for single-density storage. However, to operate in 
double density it is necessary to use the 9517A-02 EMA con- 
troller to maintain the proper data rate for flexible disk 
read/write operations. 



2716 ERASABLE PROGRAMMABLE READ-ONLY MEMORY (EPROM) 

The 2716 EPROM is a 16 384-bit (2K by 8-bit) ultraviolet 
erasable and electrically programmable read-only memory. The 
read access time for the IC is 450 ns. The standard subsystem 
EPROMs uses memory addresses OOOO^g through OFFFis. 

The stored program in the EPROMs provides subsystem diagnostics 
that include LED testing, ROM checksum, LSI device testing, 
memory testing, disk read/write testing, autoload, and initial 
PLATO parallel I/O channel interfacing with the host terminal. 
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Z80 COUNTER/TIMER CIRCUIT (CTC) 



The Z80 counter/timer circuit is a programmable IC with four 
8-bit internal independent channels that provide counting and 
timing functions under control of the Z80 microprocessor. The 
Z80 can configure the CTC channels to operate under various 
modes and conditions as required. In either timer or counter 
mode, an 8-bit, Z80-readable down-counter indicates the number 
of counts-to-go until zero. Interrupts can be programmed to 
occur on the zero count of any channel. The interrupt logic 
provides automatic interrupt vectoring. 



O 



All four of the counter timer circuits have external enables 
that can be selected by the Z80. Three of the counters have 
count-zero outputs. Two of the outputs are wired to the inputs 
of two of the other counters. This provides the ability to 
cascade the network into two 8-bit counters or essentially one 
16-bit counter for each two CTCs used. Each of the CTCs used as 
an enable to one of the other has an external logic signal wired 
to its own input (figure 4-5). One external input is the 
Head-Down-Load (HDL) signal that indicates the disk was 
instructed to lower its read/write head. The counters can then 
be programmed to time out the mechanical delay that will take 
place in the 9406 drive (approximately 40 milliseconds). The 
zero-count output is sent to the 1791 flexible disk controller 
IC as a status bit. This status input means that the read/write 
head should be on the disk surface. This status bit is called 
Head-Load Timing (HLT). 



,4^ 



HLT 
INPUT 



1791 

FLEXIBLE 

DISK 

CONTROLLER 

IC 



HLO 



CTCO ZERO COUNT 



ENABLE COUNTING 
4- MHz CLOCK 



COUNT CTCO 
ZERO COUNTS 



CTCO 



74LS74 



CTCI 



ONE HALF OF THE CTC 
INTEGRATED CIRCUIT 



HEADLOAD TIMING (HLT) 




Figure 4-5. External Wiring of the CTC for Head-Load Timing 
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The other two CTCs of the integrated circuit are wired to allow 
them to be used for timing as a real-time clock. There is a 
circuit in the power supply that generates a pulse for every 
period of line voltage that occurs. This pulse is wired to the 
input of one of the CTCs (CTC2). The output of this CTC (CTC2) 
is wired as the input of the fourth CTC (CTCS). Together, these 
two CTCs provide a programmable down-counter 16 bits long 
(figure 4-6) . 



CTCE ZERO COUNTS 





60-Hz/50-Hz LINE CLOCK 










POWER 
SUPPLY 


COUNT 
LINE CLOCKS 


CTC2 












COUNT CTC2 
ZERO COUNTS 


CTC3 











ONE HALF OF THE CTC 
INTEGRATED CIRCUIT 



03800 



Figure 4-6. External Wiring of the CTC for Real-Time Clock 



Note that it is possible to use the four CTC circuits in the CTC 
IC as four distinct timers by ignoring the input enables 
(selected only by program control) and use the four CTCs to 
count down the 4-MHz clock input to the IC. 
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9519 INTERRUPT CONTROLLER 



The 9519 interrupt controller can manage up to eight maskable 
interrupt request inputs, resolve priorities, and supply up to 
four bytes of programmable response for each interrupt. The 
controller board only uses seven of these interrupts. They are; 



• IREQ7 Not Used 

• IREQ6 Line Clock 

• IREQ5 DMA End of Processes 

• IREQ4 1791 FDC Interrupt 

• IREQ3 Parallel I/O Data Out (to the terminal) 

• IREQ2 Parallel I/O Data In (from the terminal) 

• IREQl Read Status (to the terminal) 

• IREQO Write Command (from the terminal) 



|> 



V. 



The interrupt network is shown in block diagram form in 
figure 4-7. 
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Figure 4-7. Flexible Disk Interrupt Network 



EXTERNAL INTERFACE PIN ASSIGNMENTS 






Tables 4-1 and 4-2 list the external interface pin assignments 
for the parallel I/O channel and secondary drive unit channel, 
respectively. Both of the interfaces use standard TTL-to-TTL 
circuits and logic levels. For external signal definitions, 
refer to the applicable hardware maintenance manual listed in 
the preface. 



INTERNAL CONNECTOR PIN ASSIGNMENTS 



Figure 4-8 shows the internal connector pin assignments for the 
flexible disk subsystem. For signal definitions, refer to the 
9406 Flexible Disk Drive Hardware Maintenance Manual (publication 
number is listed in the preface). 
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TABLE 4-1. PARALLEL I/O CHANNEL PIN ASSIGNMENTS 



6 



o 



1 Si 


gnal 




1 In/Out 


1 Active 
1 Level 


1 

1 Pin 


Number | 


I Data 20 






1 Both 


1 High 


J6, 


J7-15 1 


1 Data 2l 






1 Both 


1 High 


J6, 


J7-16 1 


1 Data 22 






1 Both 


High 


J6, 


J7-17 1 


1 Data 23 






1 Both 


High 


J6, 


J7-18 1 


1 Data 24 






t Both 


High 


36, 


J7-21 1 


1 Data 25 






Both 


High 


36, 


J7-22 1 


1 Data 26 






Both 


High 


36, 


J7-23 1 


1 Data 27 






Both 


High 


36, 


J7-24 1 


1 +5 V (Terminator 


only) 






36, 


J7-13 1 


1 Address 20 






In 


High 


36, 


J7-2 1 


1 Address 2l 






In 


High 


36, 


J7-3 1 


1 Address 22 






In 


High 


36, 


J7-4 1 


1 1 

1 Address 23 






In 


High 


36, 


J7-5 1 


1 Address 2^ 






In 


High 


36, 


J7-6 1 


1 Not Used (in 


this 


device) 






36, 


J7-7 1 


1 Not Used (in 


this 


device) 






36, 


J7-9 1 


1 -External Write 




In 


Low 


36, 


J7-8 1 


1 -External Read 


1 


In 


Low 


36, 


J7-10 1 


1 1 
1 -External Interrupt 


Out 


Low 1 


36, 


J7-12 1 


1 Not Used (in 


this 


device) I 




■1 


36, 


J7-11 1 


1 Ground 








1 


36, 


J7-1 1 


1 Ground 










36, 


J7-14 1 


1 Ground 










36, 


J7-19 1 


1 Ground 










36, 


J7-20 1 


1 Ground 










36, 


J7-25 1 



62949100 C 



4-13 



TABLE 4-2. SECONDARY DRIVE 


UNIT CHANNEL PIN ASSIGNMENTS 


Signal 


In/Out 


Active 
Level 


Pin Number* 


-Read Data Composite 


In 


Low 


J5-2 


-Head Load 


Out 


Low 


J5-4 


-Track 00 


In 


Low 


J5-6 


-Index 


In 


Low 


J5-8 


-Low Write Current 


Out 


Low 


J5-10 


-Step 


Out 


Low 


J5-12 


-Direction (Increase) 


Out 


Low 


J5-14 


-Write Enable 


Out 


Low 


J5-16 


-Write Data 


Out 


Low 


J5-31 


-Unit Select 1 


Out 


Low 


J5-33 


-Unit Select 2 


Out 


Low 


J5-29 


-Unit Ready Status 1 


In 


Low 


J5-50 


-Unit Ready Status 2 


In 


Low 


J5-48 


-Write Protect 


In 


Low 


J5-42 


-Head Select (low = head 1; 
high = head 0) 


Out 


Low 


J5-40 


-Write Fault 


In 


Low 


J5-38 


-Write Fault Reset 


Out 


Low 


J5-36 


-Diskette Type (Two Sided) 


In 


Low 


J5-34 



*Pins 1, 3, 5, 1, 9, 11, 13, 15, 17, 18, 20, 22, 24, 26, 28, 
30, 32, 35, 37, 39, 41, 43, 45, 47, and 49 are at logic 
ground; pins 19, 21, 23, 25, 27, 44, and 46 are open. 
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DIAGRAMS 



This section contains logic and schematic diagrams for the con- 
troller board {9BED), power supply {9BKD), backplane (9BMD), and 
ac power wiring of the flexible disk subsystem. For logic dia- 
grams on the drive unit, refer to the 9406 Flexible Disk Drive 
Hardware Maintenance Manual (publication number is listed in the 
preface). 
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This section provides information necessary to perform on-site 
maintenance on the flexible disk subsystem. The material pre- 
sented assumes familiarity with the PLATO system and basic main- 
tenance techniques including use of common CE tools and test 
equipment. The maintenance information covers checks, adjust- 
ments, removal, and replacement of the field-replaceable com- 
ponents as directed by the associated structured analysis method 
(SAM) listings for the subsystem. Information is organized 
under the following major headings: 

• General Maintenance Information 

• -Diagnostic and Corrective Maintenance 

GENERAL MAINTENANCE INFORMATION 

The following paragraphs provide information that the customer 
engineer should be familiar with before performing maintenance 
on the terminal. Topics discussed are: 

• Suggested Emergency Maintenance Procedure 

• Safety Precautions 

• Maintenance Tools and Materials 

• MOS Circuit-Handling Precautions 

• Maintenance Aids 

• Location of Major Assemblies 

SUGGESTED EMERGENCY MAINTENANCE PROCEDURE 



The following procedure provides suggested steps for the cus- 
tomer engineer (CE) to follow when responding to a customer 
request for maintenance on the subsystem. 



I 
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Before Leaving For Customer Site 

Before leaving for the customer site, the CE should call the ^ 
customer and talk to the person operating the subsystem at the 
time the malfunction occurred, then; 

1. Determine the following: 

a. Type of symptoms subsystem exhibited to indicate that 
a malfunction occurred. 

b. Whether subsystem is operating and what symptoms, if 
any, are present when an attempt is made to operate. 

2. Decide course of action to take, for example: 

a. Go to customer site and begin troubleshooting. 

b. Deduce that subsystem itself is probably not at fault 
and most likely cause of problem is either terminal 
communication lines or a power reduction or loss. In 
either case, CE can notify responsible party (common 
carrier or customer) of problem. 

c. Decide that an error in operating procedure, rather 

than equipment failure, is probably cause of malfunc- z*^^, 
tion, and notify customer of correct operating V^ 

procedure. 

3. If a site maintenance trip is required, CE should try to 
determine a probable cause for failure and gather neces- 
sary tools, manuals, and spare parts that may be needed. 



Upon Arriving At Customer Site 

Upon arriving at the customer site, the CE should locate the 
appropriate supervisory personnel and again talk to the sub- 
system operator concerning the malfunction, then: 



1. Visually inspect subsystem for correct input/output and 
power cable connections. 

2. Verify that a malfunction does exist, and then begin to 
troubleshoot subsystem. 
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3. After source of malfunction is corrected, CE should: 

a. Run diagnostic self-test routines and appropriate 
PLATO DIAG tests to ensure that subsystem is 
operational. 

b. Demonstrate to customer that subsystem is now operat- 
ing properly within system. 



SAFETY PRECAUTIONS 



WARNING 



Observe the following safety precau- 
tions at all times. Failure to do 
so may cause equipment damage and/or 
personal injury. 



• Hazardous voltages exist in the subsystem. Do not 
attempt repair unless qualified to do so. 

• Exercise caution any time checks or adjustments are being 
made to terminal when power is applied. 

• Always turn power off and disconnect ac power cord when 
removing/replacing components or cables. 



MAINTENANCE TOOLS AND MATERIALS 



The maintenance procedures require the use of metric tools and 
common CE test equipment. No special materials are required. 



MOS CIRCUIT-HANDLING PRECAUTIONS 



Special handling procedures are necessary for printed-circuit 
cards containing metal-oxide semiconductor (MOS) integrated 
circuits. These ICs are susceptible to damage from static 
electricity. Observe the following precautions when handling 
the controller board : 

• Turn power off before removing/installing or otherwise 
connecting/disconnecting any circuits. 
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• Ensure that any item that comes in contact with card is 
electrically grounded. 

• Touch metal chassis frame to bleed off any accumulated ^ '\J 
static charge before handling card and continue to touch 
chassis while removing/installing card. 

• Handle card only by a noncircuit portion. Connector pins 
and circuit paths must not be touched. 

• Place card in a special conductive envelope whenever card 
is removed from chassis. 

MAINTENANCE AIDS 

There is no scheduled maintenance for the subsystem. In the 
event of failure, the primary maintenance aids are the voltage 
LED indicators, self-test routines, and DI AG Flexible Disk Diag- 
nostic tests. These aids in conjunction with the SAM 
troubleshooting listings are structured to isolate the failure 
to a field-replaceable component/assembly and to provide a pro- 
cedure number reference to the applicable maintenance procedure 
to be used for correcting the malfunction. Refer to the Diag- 
nostic and Corrective Maintenance heading for organization of 
this material. 

LOCATION OF MAJOR ASSEMBLIES 

Figure 6-1 shows the location of the major assemblies within the 
subsystem. 

DIAGNOSTIC AND CORRECTIVE MAINTENANCE 

The following paragraphs describe routines tests, and procedures 
used to maintain the subsystem. 

• Diagnostic Self-Test Routines 

• Engineering Services Diagnostic Disk 

• DIAG Flexible Disk Diagnostic Disk Tests 

• Explanation of SAM Format 

• Organization of SAMs and Procedures 

DIAGNOSTIC SELF-TEST ROUTINES 

The subsystem contains nine diagnostic tests stored in ROM. The 
starting address is at OOOOig. Diagnostic execution is under ^-^ 
control of the diagnostic control switches on the controller \J 
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board. Status of the diagnostic tests is indicated by the four 
LEDs also located on the controller board. Refer to section 2 
for a detailed description of the diagnostic control switches 
and LED indicators. The following paragraphs provide a descrip- 
tion of the various test routines. 



BACKPLANE 



FLEXIBLE DISK 
DRIVE ASSEMBLY 



o 



CONTROLLER BOARD 
(PRIMARY UNITS ONLY) 




POWER 
SUPPLY 



AC POWER 
ENTRY PANEL 



03927-I 



note: COVER AND FRONT 
PANEL REMOVED 
FOR CLARITY. 



Figure 6-1. Location of Assemblies in Subsystem 



LED Test 



All four LEDs light momentarily following a power application 
and after a master reset to test the indicators. 



Test - ROM Checksum 






The ROM checksum routine tests ROM for the correct checksum 
value of the stored contents. 
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Test 1 - RAM Test 

Test 1 checks RAM memory (as specified by the diagnostic control O 
switches) for correct operation. This test uses the diagnostic 
control switches and LEDs to isolate to a failing RAM chip. The 
first level of error detection is to a specific RAM bank, then 
to the failing chip within that bank. 



Test 2 - Interrupt Generator 

Test 2 checks for interrupts by performing writes and reads to 
the available registers in the interrupt controller IC. 



Test 3 - Flexible Disk Controller 



Test 3 checks the flexible disk controller IC by performing 
writes and reads to all available registers in the IC. 



Test 4 - DMA Test 



Test 4 reads data from the flexible disk controller IC data 
register to memory using DMA channels 1 and 3. 



Test 5 - I/O Loopback Test 

Test 5 tests the basic I/O capabilities by interfacing the 
input/output registers and transferring data via the I/O data 
bus and checking status. 



Test 6 - CTC Test 



Test 6 checks the counter/timer circuit by loading a count value 
and determining that the proper interrupt is generated at 
count 0. 



O 



o 
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Test 7 - Writing and Reading the Disk 

Test 7 checks for a ready disk drive, then seeks side 1/ 
track 76, last sector and executes writes and reads using the 
disk DMA channel. This surface area is reserved on all disks; 
therefore, no alteration is made to stored disk data. 



ENGINEERING SERVICES DIAGNOSTIC DISK 

This disk provides off-line testing that is similar to the 
diagnostics found in DIAG. For additional information on 
diagnostics and where to order the disks, refer to manual titled 
Engineering Services Diagnostics Disk for PLATO Disk (see 
Preface for publication number). 



DIAG FLEXIBLE DISK DIAGNOSTIC TESTS 

Testing can be performed using downline-loaded diagnostics from 
the PLATO system. Use lesson DIAG to call up the flexible disk 
diagnostic tests. This diagnostic loads and tests information 
via the terminal parallel I/O channel. Two modes are tested, 
DMA operations and interrupt routines. Refer to checkout infor- 
mation in section 3 for details of diagnostic operation. 



EXPLANATION OF SAM FORMAT 

A SAM listing is a specialized format used to present trouble- 
shooting information in a logical manner. Figure 6-2 illus- 
trates the basic SAM format. Any applicable assumptions or 
advisory information is provided in the header information of 
the SAM. 

To interpret a SAM, start at the top of the page and determine 
the response for the first question posed. Then follow the 
appropriate dashed line beneath the Y or N response. Answer the 
next question, etc. until the action numbers are reached. 
Perform the action (s) listed in that column in numerical order 
to correct the problem. 



ORGANIZATION OF SAMs AND PROCEDURES 

The SAMs and maintenance procedures are organized in two 
separate subsections of this manual as follows: 

• SAM Listings (section 6A) 

• Maintenance Procedures (section 6B) 
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FIRST TROUBLESHOOTING- 
QUESTION 



FIRST ACTION TO BE 
PERFORMED FOR A NO 
RESPONSE TO STEP 002 



6 



YES OR NO RESPONSE 
FOR QUESTION BEING 
ASKED 



SAM STEP NUMBER 
(USED FOR REFER- 
ENCING ONLY) 



FIRST ACTION TO BE 
PERFORMED IN THIS 
COLUMN 



UNDERLINE INDICATES 
THE LAST ACTION OF A 
NUMERICAL SEQUENCE 
OF ACTIONS IN A GIVEN 
COLUMN 



UNDERLINE ALSO USED 
TO INDICATE THAT 
ONLY ONE ACTION IS TO 
BE PERFORMED 



INDICATES SAM IS 
CONTINUED ON 
PAGE 2, COLUMN B 




SAM FTPl-1 



SAM FTPl INITIAL TERMINAH TROUBLESHOrlrlNG CHECKS 



This SAM is the Initial «/itry documeifc foe troubleshooting 
terminal ptoblems. It a'.latines that 111 internal switches are 
^et as required by the p/p/80 applic/ttion and that terminal has 
n installed pet instrictions in t/jction 3 of this manual. 



roOl) (y~^ /Do all equipments in 
i T \<procedure FTPl)? 



ternlinal power on correctly A 



y N Does any equipment receive power? 



^ /Check that terminal ac power cord Is plU99ed lntd\ 
i Vslte outlet and that site power is available. / 

m Check for tripped main circuit breaker on ac entry 
'^^ assembly. 

• If tripped and unable to reset, disconnect all 
loads from ac entry assembly one at a time and 
retry to isolate load fault. 

• If circuit breaker still trips with loads dis- 
connected r replace ac entry assembly. 

y N Does display power on OK? 

Go to SAM PTP3. 

Y N Does printer power on OK? 
I 
Q Co to SAM FTPS. 

y N Is there a form feed power problem? 
I 
I Terminal equipments power on OK. 

Go to SAM FTP? . 

Does resident diagnostic execute following power on 
application to terminal? Note - diagnostic LEDs LI 
and L2 should light during execution and clear at 
successful completion. 

Check that diagnostic control switches are correctly 
set. See section 2. 



Figure 6-2. SAM Example 
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SECTION 6A 
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SAM 1-1 



SAM 1 POWER FAULT ISOLATION 



This SAM assumes that the ac power cord is plugged into a live 
site outlet and is firmly seated at the rear ac connector of the 
unit. 



O 



001 

002 
003 

004 

005 
006 
007 
008 
009 
010 



y N Does unit circuit breaker trip when power is applied? 
Allow time to cool and retry before proceeding with 
additional steps. 

Y N Are fan and drive motor running? 
'I 

1 Check that connector J3 from ac entry panel is 

1 plugged into backplane. 

2 Check internal ac wiring connections (see ac power 
I wiring schematic in section 5). 

3 Check power cord for continuity. 

4 Check/replace circuit breaker. 
I 
5^ Replace fan or drive unit (procedure 6) as applicable, 

y N Are all LEDs on power supply lit? 

_1 Replace power supply (procedure 5). 

Check that correct power supply voltages are present. 
Voltages should be: 



• +5 V +0.1 Vl 

• -5 V +0.1 V p 

• +12 V +0.1 vj 

• +24 V +0.5 V 



Test points at front edge of 
controller board. 

Check at J4 of drive unit (see 
procedure 5) 

NOTE 



The +5-V and +24-V outputs are adjustable. 
Refer to procedure 5. If correct voltages 
are not obtained, replace power supply 
(procedure 5). 



O 



2 2 
A B 
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SAM 1-2 



Oil Y N Is Power indicator (LED 20) lit on controller board 
(primary units only)? 

012 1 Replace controller board (procedure 4). 

013 1 Internal power checks are OK. 

014 1 Check internal wiring visually for shorts. 

015 2 Unseat power supply board and retry. If circuit breaker 
I no longer trips, replace power supply (procedure 5). 

016 3 Unseat controller board (primary units only) and retry. 
If circuit breaker no longer trips, replace controller 
board (procedure 4). 

017 4 Disconnect J4 from disk drive unit and retry. If circuit 
breaker no longer trips, replace disk drive unit (pro- 
cedure 6). 

018 5^ Refer to ac power wiring schematic in section 5 and dis- 
connect wiring/connectors from ac entry panel, line filter, 
and transformer back to circuit breaker to isolate load 
fault. Replace defective item. 
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SAM 2 INTERNAL DIAGNOSTIC CHECKS (MASTER UNITS ONLY) 



This SAM isolates faults detected by the internal diagnostic 
tests. Refer to sections 2 and 3 for information on Diagnostic 
Control Switches and LED Indicators, and to the Diagnostic 
Self-Test Routines heading in section 6 for test descriptions. 



o 



o 



001 Y N Do all four LEDs at front of controller board light 
I momentarily following a power application or a master 
I reset? 
I 

002 11 If no LEDs light, check for power fault per SAM 1. 
II 

003 \ 2 Replace controller board (procedure 4) . 

004 N Y Is Error LED (23) lit and other LEDs off? (Indicates 
I a ROM Checksum Test error.) 
I 

005 I 1 Replace ROM chips, Z80 chip, or controller board 
(procedure 4) . 

006 N Y Is Error LED (23) and Power LED (2°) lit? (Indicates 
a RAM memory Test 1 error.) 

NOTE 

Verify that switches 24 and 2^ are 
set correctly for number of RAM 
banks present. See section 3, Sub- 
system Installation. 

007 I 1. Replace controller board (procedure 4), or isolate and 
replace bad RAM chip as follows: 

o Place switch 2l up and switch 22 down to display 
failing RAM bank in LEDs 20 through 22 (bank is 
row A, bank 1 is row B, bank 2 is row C, and bank 3 
is row D) . 

o Place switch 22 up to display failing bit (chip) 
within bank in LEDs 20 through 22 (bit is at 
location 6, bit 7 is at location 1, See figure 6B-4 
for board layout) . 

o Replace failing RAM chip and rerun internal diag- 
nostic tests. 

2 
A 
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I SAM 2-2 

008 



I j in I„"°Jrupt Genir^?fr"5is'? 2'erior',"" (Indicate. O 

I ??feMl.^ --P~e ._.o._. • 
; I 1'r^rrl.r. ilH-,^ -a ..0 ,.2, ,,„ ,,„,^^^^^^ 

0i4 N y Is Error LED (23\ d^,j r r,^ -> 

°'' j- sTpltt r^li:''^^ ^o.r. ,,roce..re 4U Proble. with 

"; I ^ ???-?! — ^-r -ar. ^proceaure 4). p.o.le. wit. Z80 ^ 

II Powe"EED%J\'l' «^f?;^?'^ (22), write LED (21) and 
11 Disk Test 7 e^ror i ^'"^^^^^-^ - Waiting aniV^dfng the 

j j S^jf^n^nrL^ilfr^^^ ^°"^^°^ -^^^^ -ttings (see 

^^^ if --^^-^^-nexibleais. is properly .or.attea. 

I I -^-ea?^^\|^:^i^i?,?^^^^i3 WrU^ Protected (slot 

I I switch 23 up. ^'^ite Protected, set diagnostic control 

022 14 replace controller board (procedure 4). 

023 j5 Replace disk drive unit (procedures). 



i I 

019 I 1 

I I 

I I 
020 



I 

3 
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SAM 2-3 



024 

025 

026 
027 
028 
029 
030 
031 



II Y Is Error LED (23) off, and Read LED (22), Write 

LED (21), and Power LED (20) lit? (Indicates that 
controller logic is conununicating with drive unit, but 
test is not complete). 

Check that flexible disk is installed in drive unit 
(procedure 2) and access door is closed. 

2 Replace controller board (procedure 4). 

3 Disconnect secondary unit (if applicable). 
A Replace disk drive unit (procedure 6) 

11 y Is Power LED (20) lit and other LEDs off? 

1 Indicates successful completion of resident diagnostic, 

_! Diagnostic test error. Begin at step 001 of this SAM to 
isolate failure. 



o 



o 



I 
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3^ 3 0X.O ^.XXB:. .XSK .X.0«0S«C CH.CKS 

. elation information fo^ Pf ^^^Sis SAM 



6 



nni NY Is tnexc 

11 '"'""' U«We terminal r-.r.ware'«aln«„an«„ 

1 ?rr";*Ucation number) . 

M.y system sot Beady to I-ad or 

; Y IB there a Dirt sy aisplayed? 

I 1 incorrect Load m aisplay 

\ 1 „y loading again by entering option 

I 1 prompts. ,:iovible disX subsy 



003 
004 



006 



007 



I I cTiannel. 4.»iied in drive unit 

II ^ * «o flexible disTc is ^'^^J;^^ilonq master 
i ] f.-.»- o^S^-rMafttr-Kireretit-^onger than 

i 1 '^^ f Ccl'address etrap/swi«. =. -.ibie dirt 

^ «.ec. seating o-^^ra^d^l^f f™-™^''^"'^ " 
i 1 f„rttfad^-^"tTeriPh«al -vice. 

I i Reseat controller board. 

1 roller board (procedure 4) . 

7 Replace controller ^ ^mtenance 
I •nr.atele terminal ^*^^^^4„„ (see preface 

8 B-f","„f?iiSS«».ooti''9 information Csee 
1 rr-pubUcaSon number,, 
i, I. there a Bad sert message displayed. 

o 



11 

008 I 5 



009 
010 
Oil I 8 



1 I 

2 2 
A B 
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013 

014 

015 
016 
017 
018 
019 

020 
021 

022 

023 
024 
025 
026 
027 

028 

029 
030 
031 
032 
033 



A B 
1 1 
I 

1 



2 
I 
I 

3 
I 

4 
I 
5 



6 
I 
7 



N y 

I 

1 



o 



I 



I 

3 
I 
4 



SAM 3-2 

Verify that side of flexible disk entered for seek and 
track number are valid. 

Check that a correctly formatted flexible disk is being 
used. 

Possible bad flexible disk, try a different one. 

Reseat controller board. 

Replace controller board (procedure 4). 

Replace disk drive unit (procedure 6). 

Refer to applicable terminal hardware maintenance manual 
for additional troubleshooting information. 

Does a switch-test error message appear? 

Verify that switch being toggled is one being 
referenced on terminal. 

Verify that toggling switch does not change switch 
position indicated on terminal. 



Reseat controller board. 
Replace controller board (procedure 4). 
N Y Does a send-interrupt-to-terminal error message appear? 
Reseat controller board. 



1 

I 
2 



3 
I 
I 
I 
4 

N y 

I 

1 

I 

2 
I 

2 
I 

3 3 
A B 



Check seating of parallel l/O cable and terminator 
assembly. 

Verify correct terminal operation. If other devices 
are connected to parallel l/O channel, verify that 
interrupts work correctly to those devices. 

Replace controller board (procedure 4) . 

Does an index-pulse error message appear? 

Reseat controller board. 

Replace controller board (procedure 4). 

Replace power supply (procedure 5). 
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034 
035 
036 
037 
038 
039 

040 

041 
042 
043 
044 
045 

046 
047 
048 
049 

050 
051 



A 
2 

) 
N 



I 



SAM 3-3 



Does a line-sync error message appear? 
Reseat controller board. 

Check seating of internal cable connectors. 
Replace controller board (procedure 4). 



N 



^ Replace power supply {procedure 5). 

Is there a test-disk error (wrong density, number of 
sides, etc.)? 

Check flexible disk part number to ensure disk being 
test has assumed characteristics (density, nianber of 
sides, etc.) . 



2 Reseat controller board. 

1 

3 Replace controller board (procedure 4). 

^ Replace disk drive unit (procedure 6). 



I 

N 



y Does error occur during read-a-sector test? 

;. Try another flexible disk to verify that media is 
okay. 

2 Replace controller board (procedure 4). 

3^ Replace disk drive unit (procedure 6). 

N Y Does a device- address error message appear? 

Ensure that device- address entry being made matches 
setting of device-address strap/switch. 

2 Replace controller board (procedure 4). 

DIAG Flexible Disk Diagnostics executed OK. 



O 






(1) If a long master reset or power application is performed 
with a system flexible disk installed, internal diag- 
nostics will autoload from disk instead of terminal. 
Therefore, flexible disk must be removed from drive 
unit(s), or Switch 23, or Switch 27 must be up in 
order to bypass test 7 or to bypass internal diagnostic 
execution, respectively. 
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Procedure 1 - Power Apglicatio n/Removal 

This procedure assumes that the flexible disk subsystem is 
plugged into the site ac outlet. 



WARNING 

Applying improper voltage to the 
flexible disk subsystem can damage 
components. Read label on back of 
unit for proper voltage and 
frequency. 



NOTE 

Correct operation of the 1ST parallel 
interface channel requires that power 
be applied to the last peripheral 
device on the channel. Last device 
supplies +5 V to the terminator. 



b 



1. First apply power to terminal. Then apply power to disk 
subsystem by pulling forward on Power On/Off switch 
connecting rod (early units) or by pressing Power ON/OFF 
switch to ON position (later units). See figure 6B-1. 





03692-2 



/ POWER ONA)FF 
SWITCH 
(LATER UNITS) 



•POWER ON/OFF 

SWITCH 
(EARLY UNITS) 



Figure 6B-1. Power On/Off Switch Location 



O 



2. Power on is indicated by LED 20 being lit (primary 
units only). 
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n«/nf€ switch connecting 
to 0«;^sluon1later units). 



3. Remove power W pushing ^««^^/i„, powe 
tod in (early units) or oy i- 



,r to disk subsystem (procedure 1). 

door (figure 6B-2) 



1. Apply pOMiei 

door latch to open access 



2. Press 



ACCESS DOOR 
(OPEN) 



tHSS-' 



DOOR LATCH 




Figure 



6B-2. Dis). installation/Removal 
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3. Remove flexible disk from storage envelope. 



NOTE 

If information is to be written onto 
disk, Write-Protect slot must be 
covered with tape that is opaque to 
infrared light. 

4. Hold flexible disk so that Write-Protect slot is to left 
and slide disk into drive unit until solidly seated. 

5. Close drive access door by pressing down on door until 
latched. 

6. To remove disk, press door latch to open door and remove 
disk from drive. Place flexible disk in storage envelope, 



NOTE 

Care should be taken in handling the 
flexible disks. Recommendations are: 

• Do not use lead or grease pencils 
when writing on flexible disk 

w^ jacket label as these items 

(|J) deposit flakes. Remove flexible 

disk before writing on jacket. 

• Do not fasten paper clips to 
flexible disk jacket edges. 

• Do not touch disk surface exposed 
by jacket slot. 

• Do not attempt to clean disk 
surface in any manner. 

• Keep flexible disk away from 
magnetic fields and ferromagnetic 
materials that may be magnetized. 

• Protect flexible disk from 
liquids, dust, and metallic 
substances. 

• Always place flexible disk in its 
protective jacket when not in use. 



O 



• Store flexible disks loosely in a 
vertical position, not stacked. 
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Procedure 3 - Front Panel and Cabinet Hood Removal/Replacement 

To remove the front panel or cabinet hood, refer to figure 6B-3 
and perform the following: 

1. Turn subsystem power off (procedure 1). 

2. To remove front panel, remove two screws from panel and 
tip bottom of panel forward to release. 

3. To reinstall front panel, engage retaining slots at top 
of panel, then tip panel down and install mounting screws 

4. To remove cabinet hood, first remove front panel, then 
remove four screws from Nylon feet at bottom of unit and 
two screws at rear of unit. 

5. When reinstalling cabinet hood, install two screws at 
rear of unit first before installing bottom screws and 
Nylon feet. 

CABINET HOOD REAR 
MOUNTING HARDWARE 
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FRONT PANEL 
MOUNTING HARDWARE 



CABINET HOOD BOTTOM 
MOUNTING HARDWARE 



Figure 6B-3. Front Panel and Cabinet Hood Mounting Details 
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P rocedu r e 4 - Controller Board Removal/Replacement 

Perform the following steps to remove/replace the controller 
board and/or RAM, EROM, and Z80 chips. See figure 6B-4 for 
board layout. 

1. Turn subsystem power off (procedure 1), 

2. Remove front panel (procedure 3). 

3. Release controller board extractors and slide pc board 
out of unit. 

4. Remove master reset push button and install on replace- 
ment board. This button is eccentric which allows for 
some adjustment. This adjustment is performed in step 6 
of this procedure. 



O 



EARLY MODEtS HAVE 
DEVICE ADDRESS SWITCH 

tBANK 3) D — 1 

(BANK 2) C- 
(BANK I) B- 
(BANK 0) A- 




EBOM CHIP 




PHASE LOCKED LOOP 
NOMINAL FREQUENCY 
POTENTIOMETER 
(FACTORY AD J ONLY) 



(BIT 0) 

DEVICE ADDRESS 
STRAP 

SINGLE AND DOUBLE 
DENSITY POTENTIOMETERS 
(FACTORY ADJ. ONLY) 



MASTER RESET 
PUSH BUTTON 

Z80 CHIP 
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-Go- 
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PS~TI 
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^feiai ESI 'szai ssEi 

Essi ,sm} iS^ 




5gs?a 



Figure 6B-4. Controller Board Layout 



5. When installing a replacement controller board, verify 
that device address strap* is wired to 7 and diagnostic 







*If unit has device address switch, it must be set to address 7. 
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control switches are set correctly for subsystem 
operation (see section 3 for switch settings). For 
FA501-A/B only, if RAM options are installed on a 
controller board that is being replaced, transfer RAM 
chips to new controller board. Locations for RAM options 
are: 

• 1st RAM option - locations CI, C2A, C2B, C3, C4A, C4B, 
C5, and C6. 

• 2nd RAM option - locations Dl, D2A, D2B, D3, D4A, D4B, 
D5r and D6. 

• 3rd RAM option - locations Al, A2A, A2B, A3, A4A, A4B, 
A5, and A6. 

6, Slide controller board in and replace front panel 
(procedure 3} . 

7. Rotate master reset push button unit until best fit is 
achieved . 



Procedure 5 - Power Supply Removal/Replacement 

This procedure describes removal/replacement of the power supply 
assembly. See figure 6B-5. 

1. Turn subsystem power off (procedure 1). ^^ 

2. Remove front panel (procedure 3). 

3. Release power supply board extractors and slide assembly 
out of unit. 

4. After installing a replacement power supply assembly, 
perform voltage adjustments as follows; 

• +5-V Adjustment 

a. Connect meter leads as follows: 

- Primary units - Attach meter leads to +5-V and 
GND test points at left front edge of controller 
board. 

- Secondary units - Remove disk drive unit from 
cabinet by pulling drive unit forward until free 
of slides. Set drive unit on its side, rotated 
to the left, to allow access to connector J4 at 
rear of drive PC board. Check that board con- 
nectors are seated firmly. Connect + meter lead 
to J4 pin 2 (+5 V) and - meter lead to J4 pin 3 
(ground) 

6B-6 62949100 G 



O 



r 






b. Apply power to unit. 

c. Adjust top potentiometer on power supply board for 
+5 V +0.1 V. 



C) 



+5V 
TEST POINT""] 



GNO 
TEST POINT" 



+5 V ADJUSTMENT 

+24 V ADJUSTMENT 




DISK DRIVE 
UNIT 



POWER SUPPLY 
BOARD 



03S3I-I 



Figure 6B-5. Power Supply Voltage /^justments 
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• +24-V Adjustment 

a. Turn power off. 

b. Remove disk drive unit from cabinet by pulling 
drive unit forward until free of slides but cables 
remain firmly attached. Set drive unit on its 
side, rotated 90° to the left, to allow access to 
connector J4 at rear of drive PC board. 

c. Connect + meter lead to J4 pin 4 (+24 V) and - lead 
to J4 pin 6 (+24-V return) . 
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d. Apply power to unit* 

e. Adjust bottom potentiometer on power supply board f" 
for +24 V +0.5 V. £\ 

f . Turn power off, disconnect meter leads, and rein- 
stall drive unit. Check that cables do not bind 
when installing drive unit. 



Procedure 6 - Disk Drive Unit Removal/Replacement 

Refer to figure 6B-6 and perform the following steps to remove/ 
replace the disk drive unit. 

1. Turn subsystem power off (procedure 1). 

2. Remove front panel (procedure 3). 

CAUTION 

Do not set disk drive unit down with 
PC board at bottom. Damage to PC 
components may occur. 

W .J 

3. Remove disk drive unit from cabinet by pulling drive unit 
forward until free of slides. Set drive unit on its side 
and disconnect three cables from rear of unit. 

4. Remove slides and shields (figure 6B-6) from existing 
drive unit. The shields are to be installed on the 
replacement drive as follows; 

• When replacement drive is a primary unit 
(FA501-A/B/C/D Primary Flexible Drive), both side and 
bottom shields must be replaced, 

• When using the secondary unit as the replacement 
(BR801-A,B Secondary Flexible Drive), only the side 
shield must be replaced (figure 6B-6). 

5. Verify that drive pulley on replacement drive unit is 
installed correctly for 50-Hz/60-H2 operation as 
required. Pulley must be reversed to change the rotating 
speed of drive unit. Refer to figure 6B-7 for details. 
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6. Verify that Unit Select switch (DIP switches 1, 2, 3, and 
4) and Ready switch (DIP switches 5, 6, 7, and 8). are set 
as follows: 

o Primary Unit - DIP switch 1 and 5 ON, remaining 
switches OFF. 



o Secondary Unit - DIP switch 2 and 6 ON, remaining 
switches OFF. 

7. Remove cardboard head-protective flexible disk from drive 
unit if replacement unit is being installed. 



o 



SIDE 
SHIELD 



DISK DRIVE 
SLIDE 



AC POWER CABLE 
SIGNAL CABLE 

DC POWER CABLE 




CONTROLLER HOUSING 
SLIDE 



BOTTOM SH(ELD 
(PRIMARY FLEXIBLE DISK DRIVE FA50I-A,B,C,D,0NLY) 
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Figure 6B-6. Disk Drive Unit Installation 
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PC BOARD 
MOUNTING HARDWARE 




DISK DRIVE 



DISK DRIVE 
PC BOARD 



DRIVE PULLEY 
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Note - Refer to the 9406 Flexible Disk Drive Assembly 

Hardware Maintenance manual for additional information 
if needed (see preface for publication number). 



Figure 6B-7. Drive Pulley Details 
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PARTS DATA 



This section contains the spare parts lists, genealogy charts, 
and assembly drawings for the flexible disk subsystem. Parts 
data for the 9406 Flexible Disk Drive unit is contained in a 
separate publication (see the preface for publication number). 



NOTE 

Parts list information is provided 
under separate dividers for the 
pre-production and production units. 
Common parts list information is also 
provided under a separate divider. 



Table 7-1 explains the column headings on the asembly 
parts lists. 



TABLE 7-1. EXPLANATION OF COLUMN HEADINGS ON ASSEMBLY PARTS LISTS 



o 



o 



COLUMN HEADING 


EXPLANATION 


FIND NO. 
LI (Line Item) 

PART NUMBER 
CD (Check Digit) 
QUANTITY 

U/M (Unit of Measure) 
PART DESCRIPTION 
MO (Material Code) 
YLD (Yield) 

ECO NO. IN 
ECO NO. OUT 
S/N (Swial Number) 
WK IN (Week In) 

WK OUT (Week Out) 


Identifies an electrical or mechanica! part on an assembly drawing. If more than 
one listing appears {<x a find number, refer to LI, WK IN, and WK OUT, 

Gives a chronological or historical record of the addition of a new part to a find 
number. Fw example, 01 indicates that the part was the first one used, and 02 
indicates the second, etc. See also WK IN and WK OUT. 

Gives the Control Data Corporation part identificaticxi. Use this number when 
ordering replacements. 

Gives the information-control system a means of cross-cheeking the correctness of 
a part number. 

Lists the total number of a part required to complete an assemWy. The vertical 
line ncffl- the centa- of the column acts as a decimal point. Numbers to the left of 
the line are whole numbers. Those to the right of the line are tenths, hundredths, 
and thousandths. 

Indicates Ixiw the infcH'matian-control system coiaits cm* supplies a part. 

Describes the physical appearance, type, or name of a part. 

Supplies additional descriptive data to the information-control system. 

A 2-digit number that indicates the usable portion of any quantity of parts 
expressed as a percentage. 

Engineering Change Order that adds a new part to an assemMy. See also WK IN. 

Engineering Change Order that deletes a part from an assembly. See also WK OUT, 

Used to specify an ECO's effecti\dty by serial number. 

Lists the date when manufacturing begins using a new part and when it is available 
for parts replacement. For example, 7222 means a part is available of the 22nd 
week of 1972. 

Lists the date when manufacturing no longer uses a part in building an assembly. 
See also WK IN. Do not orda* a part after its week-out date. 
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NOTES: 



1. These parts ar& the total required for a unit with no options installed' 

5. A unit could have 3 RAM options of ft RAft ICs for each option for a total of 
3S RAM ICs in the unit. 



'"♦■X Find Numbers 1 thru 7 and 11 are for the 1BE» Controller Board. 

SX Use Find Nunfcer 6 for the FASOIA {bONZ unit and 

use Find Number 1 for the FASDIB C5DHZ unit>. 

Find Number 10 is for the SOHZ AC Entry only- 



A 
A 

A 

A 

A 



Find Number 11 is the signal cable used to connect the Primary Flexible 
Disk Subsystem to the 1ST Terminal. 

One of these devices is required on the last device on the Plato 1ST Parallel I/O 
channel daisy chain configuration. 

Original production units were built with P/N 904461AO. Current production units 
are built with P/N 90446290. These cards are Interchangable . 
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Original production units were built wtlh P/N 90446140. Current production 
units are built with P/N 90446290. These cards are interchangable. 
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NOTES! 2. These parts are the total required for a unit with no options installed. 

3. The FA501A/B could have 3 RAM options of 8 RAM IC's for each option for a total of 
32 RAM IC's in the unit. This is standard equipment for the FA501C/D. 

"^ Find Numbers 1 thru 7 and 17 ore for the "JBEJ Controller Board- 

/^\ Find Number 1 is the signal cable used to connect the Primary Flexible 
Bisk Subsystem to the 1ST Terminal. 
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t.\ One of these devices is required on the last device on the Plato 1ST Parallel I/O 
channel daisy chain configuration. 

/7\ Original production units were built with P/N 90446140. Current production 
units are built with P/N 90446443 . These cards are Interchangable . 
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NOTES! 
2. 
3. 



These parts are the total required for a unit with no options installed. 

The FASOIB could have 3 RAM options of 8 RAM IC's for each option for a total of 
32 RAM IC's in the unit. This Is standard equipment for the FASOID. 



/l" Fine Numbers 1 thru 7 and 17 are for the IBEB Controller Board. 

/SA Find Number IQ is the signal cable used to connect the Primary Flexible 
l^isk Subsystem to the 1ST Terminal. 

l^\. One of these devices is required on the last device on the PLATO 1ST Parallel 
I/O Channel daisy chain configuration- 

n\ Original production units were built with P/N 90446140. Current production 
units are built with P/K 90445443 . These cards are Interchangable . 
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/S\ Original production units were built with P/N 90446140. Current production 
units are built with P/N 90446443. These cards are interchangable . 
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1. These parts are the total required for a unit with no options installed. 

sX Find number 3 is the Signal Cable used to connect the BRfllOA or BR810B to 
the FASDlA or FASOIB. 

/3\ Original production units were built with P/N 9044€140. Current production 
units are built with P/N 90446443. These cards are Interchangable . 
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WIRE LISTS 



No wire lists are contained in this manual. The following wire 
list document numbers are provided for reference purposes if 
needed. 



Document Number 



Title 

60-Hz AC Entry Panel Wiring 
50-Hz AC Entry Panel Wiring 
DC Cable Wiring (Backpanel) 
AC Cable Wiring (Backpanel) 
Signal Cable Wiring (Backpanel) 



Preproduction 
Units 



61408888 
€1408889 
61408890 
€1408891 
61408892 
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Units 
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€1408890 
€1408891 
€1408892 



e 



€2949100 



8-1 
A 



